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ABSTRACT OF THE DISCLOSURE

A process for preparing heat-insulating construction-al material based on an alkaliz‘,\ed

and ﬂooded siliceous raw material fabricated by comminuting solid mgredients and .
mixing all the raw ingredionts, steaming a raw mikture and thermally bloating
intermediate products obtained from the steamed raw mixture is dosi gned for
utilisation as warmth-keeping fills and light-wcighf concrete aggregates (in a
particulate fofm) and as structural elemen_ts. for buildings and constructions (in the
form of slabs or blocks). For the purpose of Controlling the desired products in a
wide range of oimensiOns and to achieve a greater stability in its mechanical strength
and wator adsorption the material is obtained, by cooling the steamed raw mixture
prior to its i'transiﬁon in a brittle condition and crushing the brittle mixture prior to

bloating for obtaining the intermediate products.




5

10

15

20

25

30

CA 02263759 2002-04-29

PROCESS FOR OBTAINING A THERMALLY INS'ULATIN G BUILDIN G
MATERIAL
Field of the Invention
This invention relates to a process for obtaiming thermally msulating building materials
of an indeterminate composition, which are prepared by low-temper,ature:: treatment of

siliceous rock having a high content of amorphous silicon dioxide, usually higher than 70%;

' preferably higher than 80% by weight.

Such materials can be in a particulate final state suitable for use as a 16038 thermal
insulation, as aggregate n 'makingma:inly l\i}ght-w_eight concrete, and as slabs or‘blocks which
In most cases may be immedi-ately used, preferably,\ as cladding for buildings and various
structures. N : \

Description of the Prior At

The above-defined materials are producéd on a mass scale and are under various
conflicting requirements that are becoming lincreasingly more rigid.

' Actually, it 1s very desirable that such materials e-xh\ibit as low bulk density (for loose
particles) or density (for . slabs and .'blo.,cks) as possible and the lowest possible heat
conductivity, while offering the greatéSt posSib le strength and weather resi‘sfancé,- particularly \
under conditions characterized by freeze—--défmSt cycles. '

It 1s further desirable that such matenals be combinable with mert mgredlents that will
modify their mechanical and/or thermal properties, and be capable of productlon as final
loose particles of arbitrary sizes and shape-s or as blocks and slabs from readily accessible raw
materials in a production process of a minimum power consumption, the prdduct quality
variations being kept Within the narroWest range possible. '

The abo%ve requirements can be now satisfied cither separately or in some combinations
only. . . ' ' o .

The siliceous raw materials, which are really not uncommon in the manufacture of
thermally insulating building materials, are readlly accesmble (see, for example: Ivanenko,
V.N., Building and civil engmeermg. matenals and shapes from siliceous rock‘, published
1978, by BUDIVELNYK Publishers (Ki.ev); Among such raw materials belong siliceous '
minerals, such as diatomite, tripoli, gaize, spongolite,_ radiolaﬂte, and their artificially
prepared analogs. Of these latter materials, sodium .silicate, e.g. soluble glass, 1s the best

known and commercially available.
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Thermally insulating building materials having relatively low bulk density (less than
1000 kg/m’) and low heat conductivity are known to be obtained by preparing compositions
capable of being heat expanded forming intermediate products (preferably by agglomeration
and particularly by pelletizing or Jct granulation), and by expandmg the 1ntermed1ate products |
at high temperatures, usually above 800°C. ‘

Building materials of this kind may be excrnphﬁcd by a porous aggregates used In

making mainly light-weight concrete and produced from siliceous rock containing from 30%

to 98% by weight of silicon dioxide, not more than 20% by weight of aluminum oxide, not

- more than 25% by weight of calcium oxide and some other constituents. To produce such

aggregate, an_appropriate natural raw material is crushed, then roasted (usually in rotary kilns)
at terrlpcratures ﬁ'oni 1080°C to 1380°‘C,an_d the resulting product 1s cooled (Ivaricriko, V.N.,
“Building and civil engineering materials and shapes from siliceous rock”, publis_hcd 1978, by
BUDIVELNYK Pubiishers (Kiev), see pages 49 to 58). '

Cracks visible to the unaided eye can altuays be 'fcund in such materials, these resulting
in significant water absorption and a correspondingly low “frost resistance. ~Also, high-
temperature roastmg involves an cconomically unacceptable spec1ﬁc power consumpt1on

More preferable are processes where thermally msulatmg building materials are produced
from a process alkahized and wetted siliceous raw material by roasting at lower temperatures

The term "alkalized”, as used herein, refers to such siliceous raw materials 1n which a |
hydroxide of an alkali metal (prcferably caustic soda) 1s inherently present or added and the
term “wetted” means that water is used during preparation of a raw mixture at least as an
ngredient indispensable for preparing intermediate products

Known 1n the art are processes for obtalmng thermally insulating bulldmg materials
produced from such raw material, which thermally insulating building matenals may be
exemplified by porous aggregate for light-weight concrete (artificial "gravel" or "sand") and
thermally 1nsu1at1ng boards ("foam glass") (See Ivanenko V.N. referred to above, pages 102
to_103 and pages 98 to 99, respectlvely) '

Productro‘n of such materials consists in preparation of a raw mixture of 100 parts by
weight of powdered siliceous rock with a particle siz'eof up to 0.14 mm, from 8 to 22 parts by
weight of a hydroxide of an alkali metal, i.e. caustic soda or caustic potash, and from 18 to 38

parts by weight of water, cbtalmng an 1ntermediate product and roasting it at a temperature of

1180°C to 1200°C to attain expansion.
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The materials produced by the above-outlirled process, compared with the earlier-
mentioned porous aggregate, do have cracks resulting in high water absorption and a low
frost resistance, though the process 1s moderately less power intensive. ‘

Known in the art is a process for obtaining materials based on the abotfe mentioned
soluble glass, whose characteristics in terms of integrity, water absorption and frost resistance
are better, sirice the soluble glass inherently contains from 6 to 20% of a hydroxide of an
alkali metal. Soluble glass must be powdered and water must be added in the ratio of 9:1 by
weight. Then the Wetted powder 1s formed nto an interrnediate product which is steamed in a
gaseous atmosphere containing 50% of superheated steam at 100°C to 200’°C and above 0.1
MPa gage pressure. The steamed 1ntermed1ate product is further heat treated (dned and/or '
calcined) at a temperature above 100°C, preferably above 800°C, to attain eXpansron (US Pat.
No. 3,498,802). o ' '

Hydrous sodium or potassium silicates present in the starting material signiﬁcantly
promote the forming of the intermediate prOduct and provide for a noticeable reduction 1n
specific power_consumed in the heat treatment step. '

Nonetheless, 1t 1s doubtful that porous materlals of low (less than 1000 kg/m’) bulk
density can be obtained from such raw materials at temperatures below 800°C .

The ntermediate produots at temperatures so high are expanded mamly due to
polymorphlc transformations 1n silica to result in a final product of loosened up structure and
low mechanical strength, for one thmg, and of the above- mentioned increased water
absorption and reduced frost remstance due to disintegration of surface layers for the other In
some cases the strength of the resultant product 1s too low for shipment to the site where 1t 1S
to be used.

A process for obtaining thermally insulating building materials of arr appreciably
increased strength and exhibiting reduced water absorption has been disclosed in Ukramran
Patent No. 3802. The process 1s likewise notable for a reduced specific power consumption.

A thermally insulating building material of the above-mentioned properties, based on an
alkalized and wetted s1hceous raw materlal (containing in particular from 1 to 30 parts by
Welght of a hydroxrde of an alkah metal and from 30 to 125 parts by weight of water per 100
parts by weight of the siliceous matenal) ts obtamed by comminuting solid 1ngred1ents and
mixing all the ingredients, steaming the mixture (specrﬁoally in the atmosphere of a saturated

steam at a temperature of 80°C to lOOOC for 20 to 60 min), to produce an 1ntermed1ate
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product (usually by pelletlzmg) and heat expandmg (e.g. ata temperature of 150°C to 660°C)
the intermediate product. This is the process that bears closely on the invention.

Compared with other pnor art processes, this one 1s the least power mten_sive; and the
* material produced has a comparatively low (from 50 to 950 kg/m3 ) and readily controll;able
O bulk density, it is noted for a wholly satis_factory porosity such that water adsorption is no

more than 32.5% at worst, on the one hand, and sufficient mechanical strength, on the other.
These advantageous features are due to the steaming of the mixture, which thereby turns
into a gelled viscous sticky low-meltmg mass based on hydrosilicates of alkali metals. Thls
mass 1s substantially impermeable to low pressure gases and steam which are common to the

10  steaming step under indicated temperature conditions, but when expanded it is slightly
permeable to gases and steam. ' . N

The low-melt mass -admits of low expanding temperatures aod a corresponding 'lowi
specific_power in obtaining a final product, whilethe relative gas-impermeability of the mass
provides for the indicated satisfactory porosity and sufficient strength.

19 ‘However, the final thermally' nsulating building material prodaced by the proCess
disclosed in Ukrainian Patent No. 3802 does not possess invariable qualities. The strength of
pellets varies in the range of 0. 2 to 12.5 MPa, and water absorption in the range of 4% to
32.5%. What is more, in practice, on attempted control of pellet size in loose material it has
appeared that the smaller the medium pellet size, the greater the number of rejected pellets

20 due to aggregation or conglomeration of the pellets in the pelletizing and heat expanding
steps; and on an attempted manufacture of building products, such as blocks and slabs,
neghgible cracks and a total absence of open pores 1n the surface layers of intermediate
products have proved to be obstacles to gases to be driven off during the expansion step, and
the larger the bulldmg product, the greater obstacles Building products with some excessive

25  (varied with compos1t10n) dimensions have all been rej jected.

This undesirable outcome is due to a combination of high viscosity and stlckmess of the
steamed mixture with its low gas permeablhty

Attempts at reducmg such outcome, by addmg from 1 to 150 parts by we1ght of an inert
mineral aggregate filler 1ncapab1e of comblmng under said conditions of steaming into

30  hydrosilicates of alkali metals, have not been successful in noticeably doing away wrth quality

variability in the final product.
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Summary of the Invention

Therefore, an object of the preserlt invention is to provide a process for obtaining a
thermally insulating building material capable _o"f being made into final products of a Wide
Variety of sizes. ' . .

A further object of the inventi0n is to provide a thermally insulating building material
exhibiting substantially less variable mechanical strength and Water absorptionv. ' '

These and other objects are accomplished by the provision of a Process for obtaining a
thermally insulating building material based on an alkalized and Wetted.natural 'siliceous Taw
material by comminuting the srhceous raw matenal and mixing the latter with alkalme metal
hydroxide and water to produce a mlxture containing from 1 to 30 Welght parts of alkaline
metal hydroxide and from 30 to 125 weight parts of water per 100 weight parts of sﬂlceous
raw material, steaming the mlxture, and thermally expanding the intermediate products
produced from the steamed mixture, Wherein' the intermediate products are produced by
cooling the_steamed mixture ef the raw material until itbecomes brittle and by crushing the
brittle mixture into particles, which, in the initial stage of the thermal expansion, turn into a
flowing state when heated to a temperature above 100°C, preferably above 200°C.

As used herein the terrn "stearuing" refers to one of the two substantially equivalent
meanings. It meanseither treatment of an alkalized and prewetted (at least ‘in part ) siliceous
raw material with steam to thereby Warm up the raw material throughout and form
hydrosilicates or saturation of an alkalized and completely prewetted siliceous raw material
with steam by the action of heat from an external heat source. '

The advantages of the present im?entiOn are gained due to the unexpected "property that
was found by experiment — it turned out that the intermedi-ate particulate product obtained by'
crushing the friable body, ‘ which 1s nonsticky, is capable of being replasticized, when the
product 1s_submitted to heat expansion at temperatures above 100°C, preferably above 200°C,
to become substantlally less stlcky than the gelled low-melting mass.

This suggests that the particles of the 1ntermed1ate particulate product will conglomerate
under COIldlthIlS that are favorable for stlckmg together, for example, under compression or
heat expansmn in bulk ‘

Conglomeratlon will not occur, if the intermediate particulate product is subjected to heat
expansion, with agitation as by shaking, or 1n a free-flowing motion. Therefore a person
skilled in the art is able to obtam a desired partlculate product in a wide range of sizes from

“sand” to gravel” by mere selection of conventional crushing means and conditions, the
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mechanical strength and water absorption'- of particles being substantially kept within a
desired narrow range. _ | ' ‘

Tt will be tfurther noted that the intermediate particulate product can be stored for long (at
least for a month) in bulk without coalescing and without loss in the capability to expand, on
the one hand, or it can be used to forn1 structures such as slabs and blocks for building and
construction, on the other. .

The process of the invention is advantageously carried out when the mixture of the raw
material is steamed with saturated steam. Further, 1t is advisable to steam the raw material by
the action of an external heat source. -

One aspect of the invention consists in that the intermediate particulate product capable
of being heat expanded is classified by size prior to belng expanded. An expanded particulate
thermally 1nsulat1ng building material of a predetermmed bulk density and heat: conduct1v1ty,
when obtained from such 1ntermed1ate products 1is immediately suitable for use as a thermal
insulation and as a filler for llght—werght concrete and it outwelghs disadvantages of the
expanded clay productlon

Another aspect of the invention consists inthat the thermally insulating building material
1s produced by incorporating a particulate, preferably porons filler into the crushed brittle
mixture. The final material, being formed as blocks or slabs, exhibits a density of no more
than 520 kg/m’, compression strength of no less than 1.45 MPa and water absorption of 1o
more than 22.6%. ' : \

For a particulate filler (of a predetermined average particle size) use can be made of
natural materials such as pumice, tuff, shell rock, etc art1ﬁ01al porous rnaterrals such as
claydite, crushed perlite, expanding vermrcuhte expanded slag, porous smter etc.; and some
other matenals mainly manufactunng wastes, for example cellulose scrap after papermakrng,
tan waste 1n leather manufacturmg, and ﬂax stock In flax processing industry.

The particulate fillers are useful for causmg the intermediate product to expand between
them and thus preventing formation of continuous steam and gas impermeable surface layers |
of substantially low heat-conductwrty

Therefore a person skilled in the art is able (with a noticeable reduction in specrﬁc
power consumption) to obtain slabs or blocks of predetermined shapes and dimensions by

mere selection of intermediate product composn-rons and processing condltlons.
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Description of the Preferred Embodiments

The invention is hereinafier explained by way of specific examples of compositions for

producing the thermally insulating building material of the invention, and of a description of

the production processes and test results in consideration of the tables.

Siliceous materials suitable for use in carrying out the invention and their composition

are shown 1n Table 1.

Composition of siliceous imaterials

i —

Composmon % by welght

mwﬁmmwm
‘Raw materials

Opalized tuff - 30. 5
Silicified gaize '- 2.3
Tripoli 102 |
Soluble glass 1 0.7

TABLE 1

Quartz
1wt %

Notes: -
(a) the abbreviation "c.l.” designates calcination loss as evidence that organic impurities or water in crystal

hydrates are present in the raw material.

- (b) in column 10, percentages stand for the proportion of quartz, or crystallme silicon d10x1de in the total

amount of silica shown i in column 2.

Sodiumi hydroxide in a 40% water solution was used as an experimental alkali.

The process of the inventioi; useful in the productien of the thermally insulating building
material generally comprises the steps of corhminuting siliceous materials preferably into
particles of average size ranging from 1.0 to 2.5 mm; proportioning siliceous materials, a
hydroxide of alkali metals, preferably SOdll.ll’Il hydrox1de and water (or a solution of at least
40% caustic soda); alkallzmg and wettmg the sﬂweous material by mlxmg it with a hydr0x1de

of an alkali metal and water (or with a water solu‘uon of such a hydromde) steaming (with

optional mixing) the resulting mixture at atmospheric pressure and at a temperature

preferebly 1in the range of 75°C to 90°C to 'attein formation of hydrated silicates, in the
steaming step use .being made .either. of a saturated steam if the siliceous raw material -was '
wetted only partlally in the preparation of the mlxture or of an external heat source to heat
the mixture throughout until saturated w1th steam 1f the mixture was completely wetted;

cooling the steamed mixture to about room temperature (18-25°C) or lower for a time period
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sufficient for the mixture to become friable; crushing the resulting friable body to obtain a

particulate intermediate product; optionally classifying the intermediate product by size;

preparing a mixture of the crushed intermediate product in areq‘uired proportion with porous
aggregates of a required size, placing the mixture cf the crushed intermediate product and the
porous aggtegate in split forms for heat. treatment if the final material should be made into
blocks or slabs; and heat-treating (expanding) the intermediate particulate product either at a
temperature preferably of 200°C to 250°C for preferably 25 to 35 min in order tc produce the
final matenial in a particulate form, or at 2 temperature preferably of 250°C to 450°C for
preferably 2.5 to 6 hours to produce the final material n bloCks or slabs.

In some cases (especially when “sand”-type small-size particles of ‘the crushed
intermediate product are used) it is -_advisable to add to the mixture of the crushed
intermediate product and. the porous aggregate a minor amount of water to make placement of
the mixture and smoothing out its surfaceeasier In preparation for heat expanding. It should

be understood by those skilled in the art that vibration likewise can be resorted to.

Test materials were produced by the above-described process, including particulate
materials of particle sizes up to 5 mm, from 5 to 10 mm, and from 10 to 20 mm, slabs or
-~ blocks, and cubic structures measuring 100 mm, 200 mm, and 400 mm on the edge

For comparison, thermally insulating building matenals and structures of the same shape

and_dimensions were produced according to Ukrainian'Patent No. 3802.

Spemﬁc composmons of the raw mixtures used in the expenments and process

conditions are glven n Tables 2 and 3.

TABLE 2

Compositions of raw mixtures, process conditions and physical characterlstlcs of
particulate thermally msulatmg building materials

Wei ght percentages of ingredients and proces's charaCteristics ‘per sample

1'101' art | rocess

Ingredients:
Opalized tuff .
Silicified gaize -
Tripoli -_ - -
Sodium silicate in lumps - - - - - - -
Quartz sand - - - - - | -
Quartzite - - - - ] - 100
Hydroxide of alkali metal 15 20 25 | 30 30 10 15
Water 60 50 | 40 | 30 | 8 | 30 | 125
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Physical characteristics:
Particle size, mm 2.5
Conditions: ]
Steaming: o ' .
- temperature, °C 75 | 100 | 80 90
- time, min. 40 60 20 30
Cooling:
- temperature, °C 20 - - - -
- time, min. 20 | - - - -
Expanding: ]
- temperature, °C 250 660 150 | 300 300
- time, min. 25 10 120 | 30 | 30
TABLE3

' Compositions of the raw mixtur‘es, process conditions and-physical'chfarac}teri'stics of
thermally insulating building materials in blocks '

Weight percentages of ingredients and process characteris-tics'per Sample

| claimed process prior art process
Ingredients: ' - ' |
| Opalized tuff 1 100 - = - 100 | - - -
| Silicified gaize - 100 - - - 100 - -
Tripoli ' - I - | 100 100 - - 100 -
Sodium silicate in lumps - | - I - - - | 100
| Quartz sand o : ; R T T R BT
| Quartzite - - - - - 50 50 | -
|Hydroxide of alkalimetal| 15 | 20 | 25 | 30 | 30 | 15 25 -
Water ‘ 60 50 40 | 30 | 30 75 | 125 | 40
Porous filler | 100 | 120 130 { 150 | - | - | - | -

Physical characteristics:
Particle size, mm

2.0

Conditions:

Steaming: - -

- temperature, °C 1 9 | 80 75 | 75 | 100 | 80 | 90 90
- time, min. . 45 | 40 40 40 | 45 20 30 30
Cooling: ' _ A . ' ' .

- temperature, °C 20 | 20 | 20 | 20 - - - -

- time, min. 90 60 | 40 20 - - - -
| Expanding: . . I - , I - |
| - temperature, °C 350 250 | 450 | 350 | 660 450 600 300

- time, min. ' 150 | 300 250 | 250 180 420 300 | 300

Note: for the porous filler use was made of the particulate therm_ally insulating building material produced by the
process of the invention with a particle size ranging from 5 to 15 mm and bulk density of about 200 kg/m’. |
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The thermally insulating materials produced: by the process of the invention and those
produced by the prior art process (Ukrainian Patent No. 3802) were tested for the following ‘
properties: ' R ' '

(a) particulate materials:
5 - bulk density, kg/m”,

- compression strength in a cylinder, MPa,

- water absorption, % by weight,

- rejects by size, % by weight;

(b) blocks and slabs: '

10 - density, kg/m’,

- compression strength in a cylinder, MPa,

- water absorption, % by weight,

- cavernous rejects, % by weilght.

Density and bulk density, compression strength and water absorption were in all cases

15  determined by conventional techniques . '

Rejects by SIZE WEre determmed as a proportion of partlcles of a size mm excess of a
predetermined average partlele s1ze¢ In the aggregate produced Cavemous rejects were
determined .as a proportion of manifestly cavernous cubic structures among the structures
produced. The cubic s‘tructures were produced 1n batches of 100 each. '

20 Test resalts for the particulate andblock materials arc summarized 1 Tables 4 and 5
respectively. In the Tables, the units of measuremeht are not shown since they correspond to
those mentiened above. ' ' '

TABLE 4

Quahty characteristics of partlculate thermally insulating building materials
25

R Test data DEr samy le #

, Property ' ' elalmed DIOCESS PI10T art roces's
I -- N
Bulk density 320 240 130 950 1205 (245
Compression strength 1.1 0.83 0.57 - 0.45 0.02 12.5 0.27 0.51 l
Water absorption 54| 7.6 ’ 11.1 22.8 32.5 155 | 269 9.7
Rejects by size: ' ' - . . '
up to 5 mm 0 | 3 | 2 6 100 { 93  |100 {100
5 to 10 mm 2 2 | 4 5 60 | 46 | 52 | 49
10 to 20 mm 0 | 2 3 5 25 23 | 33 | 27

10
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TABLE 5
Quahty characteristics of thermally msulatmg building materials in blocks

- Test data per sample #

e

Property . claimed process _ ~ prior art Drocess

0 | om T mn[w[wm

Density | 520 490 | 440 430 580 ' 1050 640 1110

Compression strength 217 2.0 1.57 145 1.02 4.5 1.2 | 7.51

Water absorption . I 152 17.5| 21.1 22.6 | 35.2 184 | 32.1 | 15.1

Rejects with edge length ofy| o .

100 mm ' -0 0 | O 3 0 0 10 0

200 mm _ 0 | o0 0 5 | 62 49 | 55 50
4 | 4 100 100|100 100

400 mm . 0 | 2

The data grven in the Table 4 show that the bulk density of the parttculate thermally

insulating building materlals produced by the process of the invention 1s notably less variable

compared with that of the materials produced by the prior art process and can be controlled by

changing proportions of the ingredients for the raw mixtures; the materials produced by the

process of the invention feature a narrOWer range of Variability In terms of compression
strength and water absorption, which are also controllable, and where bulk density 1is

approachmg that of the matenals produced by the prior art process these propertres are more

preferable; and lastly the materials produced by the process of the 1nvent10n were rej ected by

size more than 10, 20, and 30 trmes as rarely as the materials produced by the pI'lOI‘ art

Process, and the partlcle 31ze was practlcally 1mmatenal In, that

Further, 1t should be noted that the ranges of controlhng quality characteriStics of the

materials produced by the prcccss of the invention, which are certainly nonexhaustive, are

suited to customers' demands.

The data of Table 5 show that the density of the thermally 1nsu1at1ng bulldmg materlals
produced by the process of the invention in blocks (much as of the particulate materials) is
also notably less variable compared with that of the materials produced by the prior art
process and can be controlled by changing proportions of the ingredients for the new
mixtures; the materials produced bythe Process of the invention in blocks (much as the
particulate materials) featurea narrowerrange of variability in terms of compression strength
and water absorptlon which are also controllable and where densuy 1S approachmg that of

the materials produced by the prior art process these properties are more preferable and 1ast1y
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Cavernous matenals produced by the process of the 1nvent10n were detected rather rarely and
dlmenswns of blocks (or slabs) are practlcally 1mmater1a1 to the occurrence of cav1t1es while

the materlals produced by the prior art process measurmg more than 100 mm on the edge are

rejected at an unacceptable level.

Again, 1t 18 to be noted that the upper limit of density of the materials produced by the
process of the invention in blocks, when the partlculate material produced by the process of
the invention, is used as a porous aggregate filler 'for, the production of the blocks, proves to

be lower than theloWef limit of density of the prior art materials of the sanie type, produced

by the prior art process, both water absorption a;ndstrehgth'beinginvariable.

12
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Claims
We claim: -
1. A method for the manufacture of a thermally insulating building material,

which comprises the steps oft

(a)  steaming a comminut-ed\ alkalized ‘and wetted naturally-occurring
siliceous raw material at a temperature of 75 °C to 90 °C and at
atmospheric pressure to produce_ a gelled viscose sticKy mass;

(b) coolihg said mass to about room temperature until it.becomes friable;
10 (c) crushing said cooled mass into an intermediate particulate product; and
(d)  heating said intermediate particulate product to a temperature of about
- 200 °C to about 450 °C and for a time period sufﬁcient to attain
expans.ion' thereof into a thermally insulating building material.
2. The method of claim 1 wherein said intermediate particulate p‘r_oduct 1s mixed
15 ~ with a particulate filler, plaCed in a form and subjected to said heating step at a

‘temperature of about 250 °C to about 450 °C for about 2.5 hours to aboﬁt 6
hours whereby the thermally insulating buildin'g material in the form of plates

or slabs is obtained.

3. The method of claim 2 wherein said particulate filler s porous.
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